Effect of nerve extract on number of acetylcholine receptors in denervated muscles of rats.
We have shown elsewhere that injection of an extract of peripheral nerves reduces the atrophy of denervated muscle fibers in vivo. Denervated muscle fibers exhibit supersensitivity to acetylcholine owing to the production of extrajunctional acetylcholine receptors. We sought to determine whether or not injection of nerve extract can influence the numbers of acetylcholine receptors in normal, immobilized, or denervated extensor digitorum longus muscles of rats. The receptors were assayed by measuring the binding of 125I-alpha-bungarotoxin. Normally innervated muscles injected with nerve extract exhibited slightly increased binding of the toxin, but this was due to the injections per se. Immobilization caused a small, transient increase in binding of alpha-bungarotoxin, whereas denervated muscles bound considerably more toxin than innervated controls. The nerve extract did not reduce or prevent the increase in acetylcholine receptors caused by denervation but instead caused an even greater increase. We concluded that the neurotrophic factor extracted from peripheral nerve that is responsible for the maintenance of the sizes of the fibers probably does not down-regulate extrajunctional acetylcholine receptors. The limitation of acetylcholine receptors to the end-plate regions is probably effected by a different mechanism which has yet to be elucidated.